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REPORT. 


Harrisburg,  Pa.,  December  3,  1866. 

Dear  Sir  : — In  fulfilling  the  duties  devolved  upon  me  under  the  act  of 
30th  March,  1866,  “relating  to  the  passage  of  fish  along  the  Susquehanna 
and  certain  of  its  tributaries,”  I  have  the  honor  to  report  as  follows  : 

Immediately  after  my  appointment,  by  your  Excellency,  I  consulted  all 
the  authorities  on  the  subject  within  my  reach,  and  finally  devised  a  plan 
which  was  in  the  form  of  steps  commencing  at  the  comb  of  the  dam,  and 
falling  or  stepping  down,  one  after  another,  at  the  rate  of  six  inches  per 
step;  each  of  these  steps  being  also  a  trough  ten  feet  wide,  to  contain  a 
constant  supply  of  water  two  feet  deep  for  the  fisn  to  rest  in  during  their 
ascent. 

The  width  of  the  flight  of  steps  was  to  be  from  two  hundred  feet  on  the 
main  stem  of  the  Susquehanna  to  a  proportional  width  for  its  smaller  tribu¬ 
taries,  and  the  whole  was  to  be  constructed  of  good  substantial  crib  work, 
such  as  is  employed  and  approved  in  the  construction  of  dams  in  Pennsyl¬ 
vania. 

I  had  this  plan  carefully  draughted  and  specified,  and  before  the  first  of 
June  I  sent  it  in,  plan  and  specification,  to  the  following  corporations  owning 
dams  on  the  streams  mentioned,  namely  :  The  Susquehanna  canal  company ; 
the  Pennsylvania  railroad  company  ;  the  West  Branch  canal  company  ;  the 
Wyoming  Talley  canal  company,  and  the  North  Branch  canal  company. 
As  these  corporations  owned  all  the  lower  dams  on  the  river,  and  which,  if 
not  altered  for  the  passage  of  fish,  there  would  be  no  use  in  altering  darns 
located  above  them,  and  as  I  knew  that  they  all,  except  the  Susquehanna 
canal  company,  held  their  property  by  purchase  from  the  State,  without 
encumbrance,  as  alleged,  and  deemed  themselves,  therefore,  exempt  from 
the  operation  of  the  law,  I  did  not  notify  individuals  or  corporations  own¬ 
ing  dams  above  them ;  for  even  should  such  accept  notice,  comply  with  the 
law  and  alter  their  dams,  fish  would  be  debarred  from  reaching  them  by  the 
neglected  dams  below,  and  there  would  be  expense  and  trouble  for  nothing. 

In  pursuing  this  course  I  have  not  obeyed  the  letter  of  the  Jaw,  but  I 
trust  to  be  forgiven  when  the  circumstances  are  considered. 
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Mv  surmises  in  respect  to  these  companies  proved  to  be  correct.  None, 
except  the  Pennsylvania  railroad  company,  regularly  acknowledged  even  to 
have  received  my  notification,  nor  have  I  heard  from  any  of  them  since. 

The  Susquehanna  canal  company,  owning  the  dam  at  Columbia,  how¬ 
ever,  have  complied  with  the  law  in  every  respect,  as  far  as  I  was  able  to 
direct  them  how  to  do  so. 

On  or  about  the  first  of  June  I  met  Mr.  B.  Andrews  Knight,  tneir  presi¬ 
dent,  at  Columbia,  and  conferred  with  him  on  the  subject,  and  he  expressed 
his  willingness  to  carry  out  the  plan,  but  suggested  some  modifications, 
which  I  did  not  like  to  accept,  until  I  could  sustain  myself  by  other  authori¬ 
ties  on  the  subject,  and  our  meeting  was  adjourned  until  in  July,  that  I 
might  be  enabled  in  the  meantime  to  do  so. 

I  proceeded  immediately  to  the  New  England  States;  conferred  with 
the  chairman  of  the  Fish  Committee  of  the  Legislature  of  Connecticut,  the 
Hon.  Mr.  Avery,  and  presenting  credentials  from  your  Excellency,  to  the 
Governor  of  Massachusetts,  Governor  Bullock,  was  introduced  by  the  Hon. 
Oliver  Warner,  Secretary  of  the  Commonwealth  of  Massachusetts,  to  Theo¬ 
dore  Lyman,  Esq.,  who  has  charge  of  the  subject  in  that  State. 

in  Connecticut  I  was  informed  by  Mr.  Avery  that  they  did  not  consider 
the  river  (the  Connecticut)  obstructed  by  any  works  of  theirs  which  ex¬ 
isted  in  it,  and  that  they  so  intended  to  answer  the  State  of  New  Hamp¬ 
shire,  that  State  having  officially  requested  to  know  if  any  such  obstructions 
existed. 

In  Massachusetts  I  found  that  they  had  not  advanced  in  these  improve¬ 
ments  further  than  we  had,  they  being  just  then  engaged  in  devising  plans 
for  the  Merrimac,  and  perhaps  other  of  their  streams. 

They,  however,  had  given  intelligent  consideration  to  the  subject. 

Mr.  Lyman  is  well  known  as  a  Naturalist,  and  he  had  availed  himself  of 
consultations  with  Prof.  Agassiz,  whose  reputation,  I  need  not  say,  is,  in  the 
same  pursuit,  world  wide.  I  could  not  learn  that  in  the  other  States  of 
New  England  I  would  be  able  to  add  to  the  information  obtainable  from 
these  high  sources  in  Massachusetts,  so  I  proceeded  no  further  than  Boston. 

In  July  I  met  Mr.  President  Knight  again  on  the  dam  at  Columbia,  and 
there,  in  consultation  with  himself  and  Mr.  Daniel  Shure,  the  able  super¬ 
intendent  of  the  Susquehanna  canal,  a  plan  was  devised,  chiefly  by  Mr. 
Shure,  with  some  modifications  suggested  by  my  New  England  experience, 
which  plan  has  been  since  carried  out,  at  a  cost  of  some  $5,000  to  that 
company,  and  I  have  reason  to  hope  that  it  will  prove  to  be  a  “success.” 

If  my  hope  should  prove  well-founded,  some  small  number  of  shad  will 
make  their  way  as  far  up  the  river  next  spring  as  Duncan's  island,  a  dis¬ 
tance  of  nearly  fifty  miles  higher  up  than  they  have  been  able  to  reach  for 
many  years,  and  this  number  will  increase  from  year  to  year,  if  not  too 
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much  thinned  out  by  fishing,  until  we  may  hope  for  an  adequate  supply  oi 
this  spring  delicacy,  being  brought  back  to  localities  so  long  unjustly  de¬ 
prived  of  it. 

I  say  small  number,  for  J  have  recently  received  a  letter  from  Mr.  Ly¬ 
man,  of  Massachusetts,  the  gentleman  before  alluded  to,  to  whom  I  had 
communicated  the  progress  of  our  operations,  warning  me  that  I  “  must 
not  be  disappointed  if  my  shad  do  not  go  up  so  fast  or  so  far  as  I  hope.  It 
is  not  the  tendency  usually  of  fish  to  make  much  exertion  to  pass  beyond 
the  beds  where  they  were  spawned,”  and  he  particularly  wishes  me  to 
“  cause  reliable  observations  to  be  made  on  this  very  point,  and  if  the  fish 
do  go  over  the  dam  and  pass  far  above  it  in  really  large  numbers,  that  I 
would  tell  him  of  it,  as  it  would  be  a  point  of  interest  in  natural  history” — 
(See  last  number  (October  or  November)  of  the  proceedings  of  the  Phila¬ 
delphia  Academy  of  Natural  Science ,  on  the  planting  of  shad  in  the  Alabama 
river,)  “  and  he  adds,  if  they  do  not  go  freely  over,  being  satisfied  that  they 
could  if  they  chose,  you  must  transport  some  from  below  into  the  basin  of 
the  dam  above,  and  then  let  your  Legislature  forbid  fishing  above  the  dam 
for  five  years.  That  is  the  term  allowed  in  Maine  to  restore  barren  rivers.” 

I  think  we  need  hardly  take  the  trouble  to  transplant  fish  from  the  lower 
to  the  upper  levels,  for  once  or  twice  that  the  Columbia  dam  has  been 
broken,  they  have  made  their  way  above  it,  and  have  been  caught  in  small 
numbers  at  Duncan’s  island. 

But  what  Mr.  Lyman  says  is  nevertheless  true  ;  that  the  fish  will  make 
almost  irrepressible  exertions  to  return  to  the  beds  where  they  were  spawned, 
while  to  pass  beyond  there,  they  will  take  but  little  trouble. 

The  spawn  of  the  few,  however,  that  make  their  way  up,  will  return  by 
resistless  instinct  in  the  following  season,  and  it  may  be  well  to  consider 
his  other  recommendation,  that  the  fishing  above  the  dam  should  be  some¬ 
what  restricted  by  legislative  enactment  for  a  limited  period,  until  our  great 
Susquehanna  shall  be  cured  of  “  barreness.” 

It  remains  for  me  to  describe  to  vou  the  device  which  has  been  inserted 
in  the  Columbia  dam 

The  dam  itself  is  about  six  feet  high,  and  about  a  mile  and  a  third  long, 
and  is  located  on  a  rough,  rocky  bed.  The  channel  below  is  rapid  and  much 
interrupted  by  large  rocks,  worn  by  the  water.  The  fish  channels  in  these 
rapids  are  tortuous  and  much  spread  over  the  whole  bed  of  the  stream. 

A  point  was  selected  within  about  a  quarter  of  a  mile  of  the  York  county 
shore,  where  the  fish  “most  do  congregate”  from  all  the  lower  channels 
every  spring,  and  where  many  of  them  have  been  annually  taken  ;  and  at 
this  place  a  section,  forty  feet  long,  was  cut  clean  out  of  the  dam,  a  coffer 
dam  having  been  first  erected  above  to  keep  off  the  water. 


6 


Id  this  opening,  a  new  sub-dam  was  erected,  so  that  its  comb  or  highest 
elevation  would  about  equal  the  level  of  the  water  below  the  principal  dam 
when  the  fish  are  running,  (a  little  over  three  feet  say.)  The  lower  slope 
of  this  sub-dam  was  placed  at  an  inclination  of  ODe  in  fifteen,  and  the  sides 
of  the  aperture  in  the  main  dam  were  dentated  or  framed  in  a  series  of  offsets, 
so  as  to  promote  the  formation  of  eddies  in  the  current  passing  over  the 
sub-dam. 

When  the  fish  are  running  then,  in  the  spring,  the  water  in  the  aperture 
will  be  under  the  influence  of  gravity  in  opposite  directions.  The  lower 
water  will  try  to  attain  its  level,  the  top  of  the  sub-dam  and  the  upper 
water  rushing  through  the  aperture  will  meet  and  certainly  drive  it  back, 
but  with  a  force  considerably  impeded  by  the  cushion,  so  to  speak,  of  lower 
water. 

The  fish  will  be  nosing  along  the  foot  of  the  main  dam,  as  is  their  wont, 
and  finding  this  passage  open,  agitated  though  it  be  by  these  contending 
currents,  they  will  endeavor  to  pass  up,  and  let  us  hope  they  will  succeed. 
But  should  they  fail  in  the  first  few  trials,  there  are  the  recesses  at  the 
sides  where  the  eddies  are  sure  to  be  formed,  and  where  they  may  gather 
strength  for  a  renewal  of  the  trial.  I  am  informed,  by  persons  in  the  neigh¬ 
borhood  of  Columbia,  who  have  seen  this  aperture  of  ours  with  the  water 
running  through  it,  that  there  are  many  passages  in  the  Conewago  rapids 
below,  which  are  much  more  difficult  of  ascent  than  this  is  ;  and  which  of 
course  the  fish  must  easily  pass,  or  they  would  not  be  caught,  as  they  now 
are,  at  the  base  of  the  Columbia  dam,  their  next  obstacle. 

Such  is  the  result  of  our  labors  at  the  Columbia  dam,  and  we  have  but 
to  wait  now  until  spring  to  see  what  action  the  fish,  our  long  absent  friends, 
will  take  upon  the  subject. 

If  our  inducements  are  not  sufficient,  we  may,  in  the  future,  be  able  to 
improve  upon  them,  and  Mr  President  Knight  has  expressed  his  willing¬ 
ness  to  render  all  reasonable  aid  in  making  such  improvements  as,  after  ex¬ 
periment,  may  seem  to  be  required. 

The  next  two  dams  in  streams,  contemplated  by  the  act,  are  first :  the 
Middletown  Feeder  dam,,  crossing  the  Swatara  a  short  distance  from  its 
mouth,  and  the  Duncan’s  Island  dam,  crossing  the  Susquehanna  at  or  near 
Clark’s  Ferry.  These  both  belong  to  the  Pennsylvania  railroad  company, 
whom  I  notified,  according  to  law,  and  who  acknowledged  the  receipt  of  the 
notification.  On  November  the  first,  nothing  had  been  done  to  either  of 
these  dams,  and  immediately  after  that  day  I  had  placed  in  the  hands  of 
the  district  attorney  of  Dauphin  county,  J.  W.  Simonton,  Esq.,  a  written 
account  of  my  proceedings.  If  the  case  be  carried  to  the  courts,  and  a 
decision  should  be  had  against  the  constitutionality  of  the  act,  there  will  be 
no  use  in  prosecuting  the  companies  higher  up  the  stream.  If  the  act  should 
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hold,  and  the  Pennsylvania  railroad  company  be  compelled  to  alter  its  dams, 
the  point  will  be  settled  for  the  upper  companies,  and  there  will  be  no  more 
trouble.  So  I  did  not  initiate  legal  proceedings  in  respect  to  those  com¬ 
panies,  deeming  it  better  to  await  the  decision  of  the  courts,  in  reference 

to  the  case  of  the  next  dams  above  Columbia. 

I  have  the  honor  to  be, 

Yery  respectfully, 

Your  obedient  servant, 

JAMBS  WORRALL, 
Civil  Engineer. 


To  His  Excellency,  Andrew  G.  Curtin, 

Governor  of  Pennsylvania. 
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